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PROGRESS REPORT, 1997 
This report of the Central Crops and Soils Research Station at Highmore, South Dakota is 
a progress report and, therefore, the results presented are not necessarily complete nor conclusive. 
Any interpretation given is tentative because additional data from continuation of these experiments 
may produce conclusions different from those of any one year. The data presented in this report 
reflect the 1997 growing season. 
Commercial companies and trade names are mentioned in this publication solely for the 
purpose of providing speci fie information. Mention of a company does not constitute a guarantee 
or warrantee of its products by the Agricultural Experiment Station or an endorsement over products 
of other companies not mentioned. 
This publication also reports research involving pesticides. It does not contain 
recommendations for their use, nor does it imply that the uses discussed here have been registered. 
All uses of pesticides must be registered by appropriate State and Federal agencies before they can 
be recommended. A complete set of 1997 results from SDSU herbicide demonstrations is available 
as Extension Circular 678 from your CoWlty Agent or SDSU. 
South Dakota Agricultural Experiment Station 
Brookings, South Dakota 57007 
Dr. David Bryant, Dean 
College of Agriculture 
and Biological Sciences 
Dr. Fred Cbolick, Director 
Agricultural Experiment 
Station 
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Introduction ................................................... Brad G. Farber 
There is a common saying among area residents that quips, "If you don't like the weather in 
South Dakota, just wait a few minutes and it will change!" While this saying often holds true, 
most everyone was ready for a change after the extreme winter of 96-97. This winter went 
down on record as one of the coldest and snowiest in history. Numerous heavy snowfalls and 
high winds created blizzard conditions across the state that had not been witnessed in nearly 
thirty years. The Central Crops and Soils Research Station at Higlunore received an estimated 
83 inches of snow in the period of October 1996 to April 1997. Bitterly cold temperatures 
became the norm and lasted well into April. As a good example. the six consecutive days 
from April 6 to April 11  showed temperarures did not reach 32° F. In many years we have 
already planted a good share of the spring grains by these dates. When spring finally arrived, 
cool and wet soil conditions prevented planting of small grain until the middle of May. 
As I write this introduction, we are experiencing one of the wannest winters on record. 
To paraphrase the original quote, "If you don't like one winter in South Dakota,just wait until 
the next and it will change! 11 
••••••••••••••••••••••••••••••••• 
Small grain and row crop planting was delayed until the middle of May and crop 
development was slowed due to cool soil and air temperatures (See Table 1.). Moisture 
conditions were favorable and total rainfall for the growing season was about three inches 
above normal (see Table 2). Winter wheat yields were very good, averaging 50 bu/A or better. 
However, yields of spring small grains were close to the long term averages. Com and 
soybean yields were exceptional with soybeans yielding near 50 bushels/acre and com over 
I 00 bushels/acre. These two crops benefited from an extended frost4free period which allowed 
them to fill and marure completely. A killing frost did not occur until October 21, about five 
weeks later than normal . 
••••••••••••••••••••••••••••••••• 
The annual twilight tour of research plots had been scheduled for June 26, 1997 but 
was rescheduled to July 15, 1997 due to the late planting and delayed crop development. 
Approximately 65 participants listened to speakers discuss small grain varieties, herbicide 
comparisons and carryover studies. forage research and soil fertility. I would like to thank 
Dixie Volek and the sununer employees for their assistance with the meal preparation. I 
would also like to acknowledge Pioneer Garage of Highmore for the use of their pickups and 
trailers for the tour. 
• •••••••••••••••••••••••••••••••• 
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The research conducted each year and included in this report involves long hours by 
staff from many disciplines at SDSU and the Higfunore Research Farm. Their efforts in 
contributing to this publication each year are greatly appreciated. Support and input from area 
producers. rancher, Advisory Board members, and County Agents is also greatly appreciated 
and encouraged. 
If anyone has comments or suggestions pertaining to research on the farm or questions 
and input on any other matter, please write or call. 
Address correspondence to: 
Dr. Fred Cholick, Director 
Agricultural Experiment Station 
South Dakota State University 
Brooldngs, SD 57007 
(605) 688-4149 
E-mail: cholickf@mg.sdstate.edu 
Brad Farber. Research Farm Manager 
Box2207A 
South Dakota State University 
Brookings, SD 57007 
(605) 688-6139 
E-mail: farberb@mg.sdstate.edu 
Dr. Dale Gallenberg, Head 
Plant Science Department 
South Dakota State University 
Brookings, SD 57007 
(605) 688-5123 
E-mail: gallend@rng.sdstate.edu 
Special thanks to Nancy Kleinjan for her assistance in preparing this report. 
Table 1. Temperatures at the Central Research Farm - 1997. 
1997 Average Departure 
T,emp.erature_a! from 
Mgnecb Mc;x Min. A'..-.raa� l:lc»-1Pel 110:niaL 
----------------------OF----------------------
January 16.5 -0. 9 7. 8 14.3 -6.5 
February 20. l 11. 2 19.7 20.6 -0.9 
March 39.2 19. 1 29. l 32. 0 -2.a 
April 50. 7 29. 6 40.2 46.5 -6.3 
May 66. 3 42. 3 54.3 57.9 -3.6 
June 79. 9 56. 8 68.4 67.7 +0.6 
July 81. 7 60. 9 71. 3 74. 5 -3.l 
August 81.2 58. 2 69. 7 72. 6 -2.9 
September 77.0 50. 6 63. 8 61. 8 +2.0 
October 63.9 38.7 51. 3 49. 6 +1. 7 
November 38.7 18.9 28.8 32.6 -3.8 
December 36. 1 19.5 27.8 18.5 +9.3 
a Calculated from daily observations. 
b 30 year average (1961-1990). 
Table 2. Precipitation at the Central Research Farm - 1997. 
1997 Departure Greatest 
MQnth I?.1:�ci'2i.._tsA-t_i__QJJ.. NQ.t:m2l" fi;:gm ng�m amQ:u.nt. Dat:e 
----------------------inches--------------------
January 0.39 0.33 +0. 05 0.80 3 
February 0. 60 0.49 +0.11 0.40 3 
March 0. 25 1. 25 -1.00 0.10 4,13 
April 2. 74 2.32 +0.42 2.00 5 
May 4. 22 2.77 +1.45 1. 92 2 
June 3. 53 3.19 +0.34 l. 98 3 
July 4. 67 3.01 +1. 66 l.15 1 
August 1. 50 2.32 -0.82 0. 45 27 
September 0. 87 1. 65 -0. 78 0. 35 22 
October 2. 55 l. 35 +1. 20 1. 65 12 
November 0. 20 0. 57 -0. 37 0. 10 14,16 
December 0. 20 0. 42 -0. 22 0. 05 4,9,10, 
19 
TOTAL 21. 72 19.67 +2. 05 
� 30 year average (1961-1990). 
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ALF ALF A ClL TIVAR YIELD TEST 
K D. Kephart. R. Bortnem. S Selman. A. Boe. and V. Owens 
One alfalfa cultivar yield experiment was conducted at the Central Research Fann 
during 1997. It was planted May 11. 1994 and has ::W marketed entries. Check entries 
were included as a consistent baseline among the alfalfa variety trials in the state. The 
check entries are 'Vernal'. 'Riley'. 'Baker'. and 'Saranac AR'. This test was conducted 
to determine yield performance of alfalfa cultivars and experimental lines for use in 
central South Dakota. 
All entries in this study survived the winter of 1996/97 with no evidence of 
serious stand deterioration. Every plot had a full stand of alfalfa. Total forage yield for 
l 997 ranged from 7.00 tons per acre for Multi-plier to 5.65 tons per acre for Baker No 
further data wilJ be collected from this study. 
Cullivar 
1995 
4-Cut 
Total 
1996 
J-Cut 
Total 
Cut 1 
?7-Jun 
1997 
Cut 2 
16-Jul 
Cut 3 
21-Aug 
0/o O 
3-Cut 95-97 3-year 
Total Average Average 
---------tons OM acre---------
Multi-plier 7.42 
lCI 620 7 3 I 
!Cl 631 7.06 
Magnum l(f. Wet 7 16 
JCI 645 7.06 
LegenDairy 7 02 
ICI 630 7.15 
Evolution 7 06 
3452-ML 7.05 
Proof 7 07 
MQ,gnum lV 7.06 
DK 122 6 71 
valanche 6,-.1! 
Suranoc AR iti.60 
Vern� � 
Sprcdor 3 rt'i,Ui 
f���--����� ..... $4 
Defiant 6 46 
Riley '6.16 
Baker 6 29 
Maturityb 
LSD(P,=0.05) NS' 
5.09 
5 03 
5.25 
4 75 
5 19 
5 08 
4.94 
4 71 
4.72 
4 77 
4.58 
4 51 
4.90 
4 69 
4.42 
4 57 
4.33 
4 32 
4.29 
4 04 
0 62 
3.64 l.83 I.SJ· 
3 84 I 92 1.39 
3 70 1.95 1.53 
3 61 
3.51 
.:; 42 
3.15 
3 65 
3.29 
3 27 
3.44 
3 59 
3.38 
3 33 
3.28 
3 40 
3.20 
3 34 
3.19 
3 10 
4.8 
0 41 
2 06 
1.73 
I 86 
2,01 
I 85 
1.87 
l 82 
1.71 
7Z 
1.82 
1.76 
1.68. 
I 68 
1.73 
I 64 
l.54 
I 44 
4 I 
0 23 
I 42 
1.34 
l 38 
1.41 
I 35 
1.35 
l.30 
1.38� 
IJ!J 
{;;2$ 
1.36 
1.30 
I 28 
1.31 
I J 1 
1.32. 
I. II 
36 
0.19 
,.ns 
cf� 
6.65' 
t;;.!6. 
6 . .U 
l'f.50 
639 
6..E 
11.69 
&,.ti 
6M 
� 
6.]j 
tfJl 
6.J-9 
� �, 
0.63 
!iO 
5,fi\'l' 
-s;:11 
,.n 
0.58 
(a) Results for four experimental entries are no1 included because they were not marketed seed Data for 
these experimental entries contribute co the average and to the LSD values 
(b) Kalu and Fick (1983) maturity index, mean stage by count 
( c) Yields among cultivars are not stat1sticall) different at the O 05 level of probability. 
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SPRING WHEAT BREEDING 
Jackie Rudd and Brad Farber 
The spring wheat breeding Advanced Yield Trial is made up of experimental lines that have 
completed at leAJt 2 VdT5 or ecrensive testil'tg .md luve � of the � needed to become a 
new variety. We i.n.dude tm most widely grown vurlcti� (� Butte B6. l111d �75) BS checks. The 
trial was gro-wn at 9 Jaancns m the state. Rrlumle dM"a WllS obtnl.tn:d from 7 loC4ttans. Table l 
p� dam ftom the Central Creps and So1lt �ch Stnoon {ffighmore} rmd ddm. averaged across 
lll 7 !ocmions ffigbmorc U'llls wett plM.fi� on Muy 12 rmd w_ere f crrifiz.ed for SO bushel per acre 
1,{etd g� Yid were near·� \'.ith the � varieties �around JO bushds per acre. 
Three new spring wheat varieties have been released from the breeding program in recent 
years. Certified seed of 'Russ' was available for planting in 1997_ 0Xeet 'W1II be 11val1.llble in 199, and 
certified seed of 'Forge' (1997 release) will be available U\ 1999 AD lhn!e- have •he po[entw lo 
become prominent varieties in South Dakota. Two sc:ab tole.runt � Imes a:re- Cl.llfflltl}' bemg 
increased for potential release in the future. SD3249 (to be RI� in 1998) iJ early, very Ju� 1n "'5t 
weight and hu good bread-making qUllil)• SD321 (� � in  1999) 11 ilso wly and fw a 
�ettcr}'icld potcntiJJ than SD.3249. Bor1' bive bcru�r scab tolerance than varieties currently available. 
Table 1 Spring wheat breeding 1997 advar...::tdyicld trials. 
--Yield (blll•)- Ta1We1111l H� He� 
H� S111e 96-97 u.,_. dlyt cm 
SD8119 33,6 45.) 52 3 57.6 179 81 
S03310 30.0 44 7 52 7 57.0 178 80 
Oxen 28 4 4�) 52 9 57.l 179 74 
Russ 28 7 44.l 51.3 57.8 180 80 
Forge 30.l 420 50.0 56.3 178 77 
SD3219 298 41.9 52.0 54.2 180 79 
SD3249 26 9 40 8 47.9 60.4 178 85 
Bune86 297 406 47.7 56.4 179 81 
Shrup 25.l 39 3 466 S6.J 180 79 
2375 2.S.8 38.3 464 58.0 181 73 
Chris 17 6 29 l 35.9 52.l 184 90 
Mean 28.1 41 5 
CV(%,) 6 6  4.9 
LSD( 05) 2.9 l 2 
• 
WINTER WHEAT BREEDING AND GENETICS 
Scott Haley, Steve Kalsbeck, and Rich Little 
SUMMARY OF ACIIYITIES 
The Winter Wheat Breeding and Genetics Program utilizes the Higlunore Research Station 
primarily for early-generation testing and evaluation of advanced-generation lines developed during 
the coW'Se of the breeding process. The breeding program also conducts field-testing at several other 
sites throughout South Dakota (Brookings, Watertown, Selby, Winner, Wall, and the Dakota Lakes 
Research Station near Pierre), for both early-generation selection and detennination of the potential 
of experimental lines for cuJtivar release. 
The winter wheat testing conducted at the Highmore Research Station during 1997 included: 
i) The Crops Performance Testing (CPT) Variety Trial, under the overall coordination of 
Bob Hall. The trial included 37 entries, consisting of 25 released varieties (including 
new releases from other states), 10 advanced experimental lines from our program, and 
2 experimental lines from the University of Nebraska. This trial was also grown at 12 
other sites in South Dakota. Prior to cultivar release, promising elite lines must be grown 
in the CPT Variety Trial for three years to accurately measure the potential performance 
across a range of environmental conditions; 
ii) The South Dakota Advanced Yield Trial (A YT). The A YT included 45 entries, 
consisting of 35 advanced experimental lines and 10 checks. The A YT is also grown at 
seven other sites in South Dakota and one site in each Nebraska and North Dakota. Each 
year, 3-5 superior experimental lines are selected from this nursery and advanced to the 
CPT Variety Trial and the Northern Regional Testing Program; 
iii) Early-generation F3-bulk populations, consisting of 350 different cross combinations. 
Undesirable F3 populations are eliminated from the program based largely on visual 
observations, pedigree and parental characteristics, and bulk yield. Desirable F3 
populations are advanced to the F4 head row nursery by selecting heads from each F3 
population; 
iv) Early-generation f2.bulk populations, consisting of 350 different cross combinations. 
Undesirable F2 populations are eliminated from the program based largely on visual 
observations, pedigree and parental characteristics, and bulk yield. Desirable F2 
populations are advanced as a bulk to the F3-bulk nursery. 
METHODS AND RESULTS 
The nurseries at Highmore were planted into black fallow with very good soil moisture 
conditions on 10/1/96. Fall stand establishment was just barely adequate. due to late planting and 
abnonnally cool soil and air temperatures throughout the fall. Significant winter injury (winterkill) 
was observed among the ennies in each of the nurseries and perfonnance was largely associated with 
differential injury levels. Yield and agronomic data for the yield trials conducted at Highmore are 
presented in Tables I and 2. 
For the first time since the 1992 crop� the nurseries at Highmore were successfully harvested 
and data were useful for selection purposes. In fact. the Highmore testing site in 1997 was among 
the most infonnative of the various sites throughout the state as nurseries were either completely or 
partially lost (due to hail, winterkill, or excessive variability) at several other locations (e.g., Wall, 
Selby, Watertown). 
Two new experimental lines from the SDSU Winter Wheat Breeding Program have been 
released to seed producers by the SD Agricultural Experiment Station for planting in fall 1997. The 
first of these, 'Tandem', has been tested (as experimental SD891 19) in the SD Crops Performance 
Testing (CPT) Variety Trial since 1993. Targeted as a complement to Arapahoe (and other 
medium-maturity varieties), Tandem is medium-height and medium-maturity (similar to Arapahoe) 
and moderately resistant to stem rust. Tandem has exceptional end-use quality characteristics, 
including high test weight (similar to Rose). very large and unifonn kernels, excellent fl�W' 
extraction, very low floW' ash content, and very high protein (similar to Rougluider) with good 
dough mixing properties (high water absorption and good tolerance to dough overmixing). The 
coleoptile length of Tandem is very tong (similar to Scout 66) and available data suggest a 
winterhardiness level equal to or perhaps slightly less than Arapahoe. The name Tandem was 
chosen to highlight the combination of superior end-use quality in a yield·competitive agronomic 
package. 
The second of the new releases for fall 1997, 'Crimson', has been tested (as experimental 
SD89153) in the CPT Variety Trial since 1994. Targeted as a replacement for both Rose and 
Seward, Crimson is medium-late and medium-tall (similar to Rose). moderately resistant to stem 
rust, and both very high test weight (0.5 lb/bu higher than Rose) and high protein (similar to 
Rough.rider). Greenhouse screening tests for wheat streak mosaic virus and Septoria leaf blotch 
suggest a moderate level of resistance to both of these pathogens. The coleoptile length of Crimson 
is very long (similar to Scout 66) and available data suggest a winterhardiness level comparable to 
both Rose and Seward. The name Crimson was chosen to highlight its red chaff color, a trait most 
commonly associated vvith Rose winter wheat. 
Each year, 800-1000 new cross combinations are made and 400-500 new experimental lines 
are developed by the winter wheat breeding program. In addition to the excellent support of our 
wheat pathology programs (small grains pathology and virology}, the solid and consistent financial 
support from the SD Wheat Commission and the SD Crop Improvement Association are vitally 
important to ensuring continued availability of improved winter wheat varieties for producers in 
South Dakota. 
JirNE:._· Q;'V PRKl,l�fJNAR\i INCREASE 
Three experimental lines are currently on preliminary increase (4-6 acres) with the earliest 
possible release for fall 1999. The characteristics of these lines are as follows: 
SD92107 is cWTently in its third year of statewide (SD Crops Performance Testing) and 
regional (NRPN) testing. SD92107 (Brule//Bennett/Chisholm/3/Arapahoe pedigree) is a 
medium-tall and medium-late maturity ( 1-2 days later than Arapahoe in SD) hard red winter 
wheat with very good winterhardiness, average-length coleoptile, good straw strength, good 
test weight and protein characteristics, and superior yield performance in its maturity range. 
SD92107 possesses a very broad disease resistance package being resistant or moderately 
resistant to stem rust, leaf rust, wheat streak mosaic virus, and leaf spotting diseases ( tan spot 
and Septoria). 
SD93267 is currently in its second year of statewide (SD CPT) and regional (NRPN) testing. 
SD93267 (Shield/Rougluider//SD76598-7/Agassiz pedigree) is a medium-tall (similar to 
Scout66) hard red winter wheat that combines very good winterhardiness with early maturity 
in SD environments. SD93267 has above average test weight and average protein content. 
SD93267 possesses a very long coleoptile (similar to Scout66), average straw strength, and 
is resistant or moderately resistant to stem rust and wheat streak mosaic. 
SD93380 is currently in its second year of statewide (SD CPT) and regional (NRPN) testing. 
SD93380 (TX80A-5901-l/NE78488 pedigree) is a medium-height and medium-maturity 
(similar to Arapahoe) hard red winter wheat with very good winterhardiness, a short 
coleoptile (similar to Arapahoe), and average test weight and protein characteristics. 
SD93380 is resistant or moderately resistant to stem rust. leaf rust, and wheat streak mosaic 
virus. 
1 0  
1 1  
Table 2. Grain yield and other characteristics for the 1997 Advanced Yield TriaJ (A YT). Entries are ranked 
according to grain yield at Highmore, 1997 
Grain Yield Test Weight Survival 
Days to Plant 
Ernry � Stata ghmgrA Slam Htgtvnora St:alD R'fadlrii 1ieiqht 
(bu/acre) (lb/bushel) (%) (days) (inches) 
50931 1 3  61 .2 48 5  59.3 59 6 73.3 68 9  164.6 31 7 
5092107 57 1 51 .2  58. 5 58.7 76 7 68 9 166.8 33.7 
Arapahoe 55.3 44.8 57 0 57 6 73 3 57.6 165.4 29.7 
$093528 55.2 5L5 57 1 57.3 63. 3 53.3 166 3 31.7 
8093267 54 3 44.8 578 58.3 66.7 53.3 1 64 0  32.3 
SD93522 53.6 50 4 55.0 56.5 73.3 58.9 168 5 30 0 
SD93500 52 7 48 1 55 5 56 5 73.3 71.1 167 5 30 3 
$092191 51 6 50 4 59 4 60 3 70 0 65 6 165.3 30 3 
8093380 51 5 45.5 56.4 57. 1 56 7 50.0 166 3 30 3  
SD94241 50 9 50.7 58.2 58.9 63.3 52 2 166.0 30 7 
$093430 47.9 44.8 55.5 56.6 56 7 478 166 8 30 0 
SD94275 47.6 44 0 55 7 56 6 53 3 400 166 4 29 7 
SD93439 47 1 46 5 55.5 56 9 46.7 38 9 168 3 300 
Nekola 46 9 49.8 59.2 58 4 60.0 54.4 162 9 27 0 
S093195 46 2 46 3  56.4 57 0 56 7 54 4 166.0 25 7 
S0891 1 9  45 1 45 0 60 0 59 5 56 7 43 3 165 4 29 7 
SD93342 44.9 42 8 57 7 56.5 50.0 45.6 167.4 33 7 
8093110 44.5 47 2 56 1 56.4 53 3 51 1 164 6 31 7 
Vista 43.1 45.3 55 9 57.4 43 3 43.3 164 0 27 0 
Scout66 42 0 36.3 58 6 58 7 43 3 35.6 165 3 31 7 
S094218 41 9 42.9 55 9 56 2 70 0 61 3 166 9 28 7 
S093336 41 8 41 7 57 2 58 2 50 0 45.6 168 1 32 7 
SD93338 41 7 42.9 56 5 57 0 600 53 3 165.9 28 7 
SD93519  41  5 48.0 54.4 55 9 500 52 2 1 68 5  30 3 
5094 1 1 3  40.5 43 1 59 3 59 6 56 7 43 0 165 0 31 0 
Roughrider 39 9 40 7 57 8 58 7 70 0 70 0 168 8 35.7 
$094227 39 9 47 8 57 3 58 2 56 7 48 9 166 4 29 3 
SD94224 39 8 44 3 59 1 599 50.0 50.0 165 1 34 3 
SD94173 39 3 44 4 58 9 58.4 50 0 50 0 166.1 33 0 
$094251 38 3 43.6 55.1 55.8 56 7 56 7 165 9 28 7 
$093320 37 3 43.4 58.1 59 2 36.7 42 2 166 4 33 0 
Alliance 37 1 46 2 55 4 56 4 46 7 55 6 164 0 31 3 
SD94162 36.8 42 7 58 7 59 1 43.3 41 1 166 0 31 7 
$092227 36.7 41 0 58 6 59 3 56.7 53 3 166 3 30 7 
5093364 36.0 43.5 56 6 58 2 50 0 53 3 165 8 30 7 
5094 1 1 0  35 9 45.3 58.5 59 8 40 0 56 7 164 8 31 3 
$089153 35 9 43.8 58 3 59 6 46 7 48 9 166 4 31 0 
Jagger 35. 1 39 9 57 8 57 5 46 7 31 1 162 6 28 7 
$094188 34 4 45 5 56 7 57 0 56 7 55.6 164 8 32 7 
$094217 33 5 40 4 54 8 55 3 50.0 53.3 164 4 27 0 
5094210 33 0 43 8  56 8 57 3 43 3 45 6 164 5 27 7 
TAM 107 31 8 40 9 55 2 55 2 53 3 478 162 8 25 0 
SD94149 28 9 43 9 57 0 58 4 30 0 31 1 164 6 28.7 
Rose 25 1 41.8 58 3 59.8 26 7 38.9 166 8 30 0 
Seward 23 5 37 4 54 4 56 3 23 3 35 6 170 4 300 
Mean 42 3 
LSO(O 05) 10  1 
CV% 1 4 8  
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Table 1 .  Grain yield and other characteristics for the 1997 Winter Wheat Crops Performance Testing 
(CPT) Variety Trial Entries are ranked according to grain yield at Highmore, 1997 
Grain Yield Test Weight Survival 
Days to Plant Leaf 
Entry Highmore State 1 Highmore State 1 Highmore State' Heading2 Height2 Spot2 
(bu/acre) (lb/bushel) (%) (days) (inches) (1·5) 
Quantum 566 706 64.6 58.3 59 2 60 0  65.6 165 6 34 5 25  
SD92107 64.5 65.2 59.2 59 6 ns  70.0 166 4 36.8 23 
NE92662 64.3 59.9 57 6 58.1 50.0 53.8 1 66 0  33.1 4.8 
5093500 61.9 58_8 56 2 57 0 82.5 70.0 166.7 36.1 4.8 
Arapahoe 59 3 61.8 57.3 583 65.0 638 165 1 33.5 4.8 
5093380 58.4 60.2 57 1 57 3 80.0 71 9 165 6 33.7 4.3 
5093267 57.4 55 2 58.8 59.4 67 5 71 3 163.2 39.0 2.0 
8khom 56.9 55.0 57 8 58.1 82.5 73 1 169.3 42 2 3 3  
$093364 55.0 54 6 58 9 59.3 70.0 64 4  166.0 34.3 2.3 
Nekota 54.6 59.8 58.9 59.1 55.0 58 1 163.3 30.7 2.8 
Siouxland 53.0 55 6 58.6 58 7 50.0 60.6 164 4 37.2 2.5 
Alliance 52.8 56.2 55 7 56.9 72 5 63 1  163.7 31.0 5 0  
2137 51.4 59.6 57.4 58 5 52.5 56.9 164.1 29 4 1 8  
McGuire 508 50 1 59 1 59.5 77.5 62 5 163 2 34 1 4.0 
Tandem 50.4 52.5 60 1 60 0 47 5 56.3 165 1 35.7 4.3 
AP7510 50.3 56 5 583 59 1 400 544 164 2 27.3 1 8  
Rough rider 50.2 50 7 588 59 4 77 5 73 1 168 2 40.5 2 5  
Windstar 50.2 53 1 56 6 57 7 50 0 53.8 167.2 33.5 5.0 
Scout66 502 47 7 59.2 59.7 55 0 53 8 163.8 38 4 4.5 
Crimson 50.0 56 0 59 6 60 6  500 54.4 165.6 35 6 1 8 
$092191 49.4 59 7 59 6 60 8 47.5 68.8 165 0 37 2 2 0  
S092227 47.0 54 6 58 6 60 1 57.5 65 0 165.6 37 3 1 5 
Vista 45 8 57.4 56.8 58 2 400 49.4 164.4 29.2 s o  
Niobrara 45 4 52.4 56.3 57 1 42 5 41 .9 165.6 33.5 4 5  
Pronghorn 44. 1 55.0 59 0 59 2 55.0 61 3 162 3 35.5 5.0 
NE93554 44.0 57 4 56.9 58.4 37 5 40.6 164 7 31 6 5.0 
5093336 43.7 538 57 7 59 1 55.0 59.4 167.8 36.6 3 5  
TAM 107 40 9 50 8 55 1 56.6 57 5 54 4 161 9 28.4 48  
Seward 40 5 490 56.1 57 4 40.0 46 9 169.8 39.5 40 
TAM 1 10  40 3 51.8 54.6 56 7 40.0 51 9 162.3 28 6 3 8  
Rose 40.0 52.1 58 6 60.5 400 50.6 166 0 35 0 1.8 
Dawn 39.1 50 2 579 59 1 32.5 49.4 164 4 32 3 2 3  
2174 38 6 47 2 57 1 58 2 40 0 39 4 164.5 29.1 3 3  
Jagger 38.1 46.0 57 1 58 0 45 0 41 .9  162 5 28.3 1 3 
Nu West 36.8 48 4 55.8 57 S 50.0 55 0 167.6 36 8 3 5  
Ogallala 30.8 44.5 578 59 5 22.5 39.4 1 65.0 25.9 5.0 
Halt 20 9 43.1 53 9 55.4 22 5 45 6 162 0 28.3 5 0  
Mean 48.6 
LSD(0.05) 1 1 .0 
CV{%J 1 6 2  
1 Statewide grain yield and test weight averages include data from Brookings. Highmore, Dakota Lakes, 
Winner. and Oelrichs; winter survival averages include data from Highmore, Winner, and Wall 
2 Heading, plant height. and leaf spot score (1=resistant to 5=susceptible) represent averages over all 
locations statewide where data were recorded. 
OAT RESEARCH 
Dale Reeves and Lon Hall 
The most important characteristics for varietal release are yield, yield stability. and test 
weight; however, there may be several factors that will contribute to the increase of these 
characteristics. Genetics, lodging resistance, Barley Yellow Dwarf resistance, crown rust. and stem 
rust resistance all contribute to increased yield and test weight. Some other characteristics that are 
considered when releasing a variety are hull percent., high protein, high oil, low oil, plant height, 
maturity, hulled or hulless, and hull color. 
The quality of the oat may determine the consumer. The millers want a high protein; whereas, 
the livestock producer wants a high oil, high protein. and tall variety. The race hoi:,e industry want 
a white hulled variety. 
The Tri-State nursery (which is grown in Highmore) is made up of30 lines and 6 checks. The 
30 lines consist of 10 advanced lines from Mi.rmesota., North Dakota, and South Dakota. One of 
our lines ranked 4lh in yield and 61h in test weight out of the 36 lines tested at 9 locations. This 
location can either give us disease free yield potential or possibly drought tolerance. The best li.Qes 
will be entered in either the Uniform Early Nursery or the Uniform Midseason Nursery the 
following year. This data is used to help detennine whether a line is released as a variety or not. 
Plant breeding is a long drawn out process. It takes, on average, approximately 10 years from 
the initial cross to varietal release. There are approximately 40.000 non segregating lines are 
evaluated for each variety released. 
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CROP PERFORMANCE TRIALS 
HARD RED SPRING WHEAT, OAT AND BARLEY 
R.G. Hall 
NOTE: 
The 1997 crop performance testing small grain plots at Highmore were exposed to grasshoppers this 
year. It is likely the spring4seeded small grain yields indicated in these trials were severely affected 
by the clipping of the flag leaf by grasshoppers prior to maturity and harvest. 
HARD RED SPRING WHEAT: 
Spring wheat yields (Table 1) averaged 26 bushels per acre for 1997. The top yielders were 
the varieties Butte 86. Forge, and Russ and the experirnentals SD8108, SD3219, and SD331 O. 
The average bushel weight was 57  pounds and the heavier entries were the varieties Kulm. 
2375, Forge. Sharp, and Sharpshooter, and the experimentals SD8108 and SD3249. 
The average protein was 14.0% and the better protein entries were Nora and Keene. 
QAI.: 
Oat yields (Table 2) averaged 60 bushels per acre in 1997. The top yielders for 1997 were 
Valley, Newdale, Troy and Jerry. 
The average bushel weight was 35 powids and the heavier weight entries were the varieties 
Hytest, Don. and Settler along with the experimentals SD92057, SD93269, and SD93055. 
SPRING BARLEY: 
Barley yields (Table 3) averaged 58 bushels per acre in 1997. The top yielders were Excel, 
Foster, Stander, Stark, and Logan. 
The average bushel weiglu was 44 pounds and the heavier entries were Stark, Bowman, and 
Conlon. 
HARD RED WINTER WHEAT: 
The average winter wheat yield (Table 4) for 1997 was 49 bushels per acre. The top yielders 
were the hybrid Quantum 566 and the experimentals SD9210, SD93500, and NE92662. Likewise, 
the entries Arapahoe, Elkhorn, Nekota, SD93267, SD93364, and SD93380 performed relatively well. 
The average bushel weight was 58 pounds and the heavier weight entries were Crimson, and 
Tandem, and SD92191. 
The better protein entries were 2174, Crimson, Elkhorn, Halt, Ogallala, Roughrider, and SD92 l 07. 
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Table I .  HRS wheat yieldst bushel weights. and proteins. 1997. ------·-
Variety Y:eld Bu. Wt. Pm1l!in 
bu/a lbs % 
2375 26 59 14.1 
2398 22 SS 14.2 
Butte 86 31 58 13.5 
Chris. CK 18 53 15.4 
Fo!].e 29 59 13.7 
Hamer 25 58 14.1 
Keene 25 56 14.6 
Kulm 27 60 14. l 
Lars 23 56 14.4 
Nora 21 SS 16.3 
Norlander 24 58 14.0 
Oxen 27 58 14.3 ... 
Prospect 22 56 13.7 
Russ 30 58 13.1 
Sharp 27 59 13.2 
Sharpshooter 26 59 13.3 
TMnton 26 56 14.2 
Verde 2S 56 14.0 
SD3219 30 56 12.0 
SD3249 28 61 13.8 
SD3310 30 58 14.4 
SD8108 29 60 12.9 
SD81 19 28 51 14.3 
SBEOOSO 23 SS 14.S 
SBf 0402 26 58 13.S 
Test Avg.: 26 51 14.0 
LSD (S%): 3 1 
CV (%): 8 2 
1 6  
Table 2. Oat yields and bushel weights. 1997. 
·······-------·· .... ···----· .. ···---·----------..... ·······-------···-..... ·--·-· ..... ·---
Variety Yield Bu.Wt. -- ---
buh1 lbs 
Don 62 36 
Gem 52 33 
Hytest 56 37 
Jerry 66 35 
Jim 58 35 
Newdale 70 32 
Settler 59 36 
Troy 66 35 
Valley 72 34 
SD92057 65 37 
SD9212S 45 35 
SD93055 59 36 
SD93269 54 37 
$093311 56 35 
ND880107 59 31  
Test Avg: 60 35 
LSD (5%): 7 1 
CV (%) : 8 2 
Table 3 .  Barley yields, bushel weights, and proteins, 1997. ---·--· 
Variety Yield Bu Wt Protein 
bu/a lbs % 
Bowman 45 46 1 1 .7 
Conlon 48 46 10.8 
Excel 46 42 10.2 
Foster 53 41 10.5 
Logan 49 44 1 1 .0 
Robust 44 43 1 1 .4 
Stander so 42 1 1 .6 
Stark 53 47 1 1 .0 
MNS·85 43 44 12.4 --·-
Test Avg.: 48 44 1 1.2 
LSD (5%): 6 1 
CV: 8 2 
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Table 4. HRW wheat yields, bushel weights, and proteins, 1997. -----
Variety Yield Bu Wt Pm�in 
bu/a lbs % 
2137 5 1  57 12.3 
2174 39 57 14.0 
Alliance 53 56 t l.3 
AP7510 so 58 13.2 
Arapahoe 59 57 12.6 
Cnmson 50 60 13.7 
Dawn 39 58 13.4 
Elkhorn 57 58 13.8 
Halt 21  54 13.9 
Jager 38 57 13.0 
McQuire S I  59 13.5 
Nekota SS 59 13.0 
Niobr.nn 45 56 12.2 
Nuwtst 37 56 12.4 
Ogallala 31  58 13.9 
Pronghorn 44 59 13.0 
Quantum566 71 58 13.5 
Rose 40 59 13.6 
Roughrider 50 59 13.7 
Scout 66 so 59 13.0 
Seward 40 56 12.7 
SiowdJ1tJ 53 59 13.6 
Tam 107 41 55 1 1 .9 
Tam l 10 40 55 l 1 .9 
Tandem so 60 13.3 
Vista 46 57 12.7 
Winds tar so 57 12.1 
SD92107 64 59 13.9 
SD92 191 49 60 13.0 
SD92227 47 59 13.2 
SD93267 57 59 13.4 
8093336 44 58 ]3.2 
SD93364 SS 59 13. 1  
SD93380 58 57 12.4 
SD93500 62 56 12.S 
NE92662 64 58 12.7 
NE93554 44 57 12.5 
Test Avg.: 49 58 13  0 
LSD (5%): l l  
CV (%): 16 
ALF ALF A ESTABLISHMENT METHODS 
V.N. Owens, K.D. Kephart, and A. Boe 
The following report details yield results of the alfalfa establishment study initiated at the 
Highmore, SD research farm in 1997. Alfalfa was planted alone or with an oat companion crop 
on 15 May 1997. The experimental design was a randomized complete block with 15 treatments 
randomly assigned to each of four blocks. Treatments are described in Table 1. 
Environmental conditions ranged from excellent to rather severe during the 1997 growing 
season. Moisture conditions in general were quite good, although plots received too little or too 
much moisture at various times during the season. In addition, grasshoppers and potato 
leafhoppers caused extensive damage to seedling alfalfa. Normally, Highmore would not be 
seriously impacted by potato leafhopper; however, in 1997 potato leafhoppers were a severe pest 
in much of the eastern half of South Dakota. Plots were sprayed with ethyl parathion to try to 
control the extent of insect damage, although there was some srunting and eating damage caused 
by both the grasshoppers and potato leafhoppers. 
Due to insect infestations, all plots (with the exception of the oat harvested for forage 
treatment) were harvested one time on 21 August 1997. Two harvests were taken from treatment 
CC-OF since oats were harvested for forage based on maturity. Yield results for CC-OF 
represent the total of the two harvests. Actual yields for all treatments are shown in Table 2 and 
a graphical representation is detailed in Fig. I .  Total yields ranged from 1227 lb/acre in the 
hand-weeded control to 4273 lb/acre in the unweeded control. Alfalfa. oat, broadleaf weed, and 
grass weed yields ranged from 411 to 1660, 0 to 2491, 3 to 1599, and O to 2197 lb/acre, 
respectively (Table 2). 
It is apparent from the data in Table 2 that growing an oat companion crop and/or 
applying a herbicide are quite effective in reducing excess competition from grass weeds. While 
grass weed yield did not differ statistically when herbicides were applied or when oats were 
harvested for forage or grain, herbicide application did tend to result in greater practical control 
of grass weed species than using oats as the sole control method. Broadleaf weed growth was 
greatest in the no weed control check {1599 lb/acre)� followed by Poast Plus application to an oat 
companion crop when the oats were about 6 inches tall (1216 lb/acre). Treannents with 
relatively minor broadleaf weed infestations included CC-PlO, CC-R6, and CC-RIO (Table 2). 
Alfalfa production did not vary as greatly as other components measured, ranging from 411 to 
1660 lb/acre. Alfalfa yields above 1160 lb/acre, which included 12 of the 15 treatments were not 
significantly different. Raptor applied to JO  inch oats did appear to benefit alfalfa the greatest. 
not only by improving alfalfa yield but also by reducing broadleaf and grass weed production. 
Further testing needs to be done to verify this response. 
Quality analyses ( crude protein. neutral detergent fiber, and acid detergent fiber) will be 
done during the winter to detennine whether treatment differences exist. I suspect differences 
will be seen considering the effect of treatment on forage composition. 
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Treatment Description 
clear sClil!dcn alfalfa., no weed control 
clear scodcd alf.alfa., hmd weeded 
companion crop alfal&loat, oats harvested for grain 
CS·NWC 
CS-HW 
CC-OG, 
CC-OF. 
CC-P6, 
CC-PIO 
CS-P 
CC-PP6 
CC-PPIO 
CC-PPB6 
CC-PPB IO 
CS-PPB 
CS-E 
companion crop alfal&/oat, oats harvested for forage at soft dough stage of maturity 
companion crop alf.a.tfaloat, Pursuit applied when oats reached a 6" height 
companion crop alfalfa/oat., Pursuit applied when oats reached a 10" height 
clear seeded alfalfa., Pursuit applied on 3-4 trifoliolate alfalfa 
companion crop alfalfaloat.. Poast Plus applied when oats reached a 6" height 
companion crop alfalfa/oat, Poast Plus applied when oats reached a 10" height 
companion crop alfalfa/oat, Poast Pius/Butyrac applied when oats reached a 6" height 
companion crop alfalfa/oat, Poast Plus/Butyrac applied when oats reached a 10" height 
clear seeded alfalfa, Poast Plus/Butyrac applied on 3-4 trifoliolate alfalfa 
clear :SZeded alfalfa, Eptan'I incorporated into soil before planting 
CC-R6• companion crop alfal&loat, Raptor applied when oats reached a 6" heigh1 
CC-RIO• comoamon crop alfalfa/oat Raptor applied when oats reached a 10" height 
• These plots were treated with Raptor "', which is not yel labeled for use on alfalfa. 
Table 2. Effect of establishment med\od on yield of alfalfa, oats, broadleaf weeds, and grass 
weeds. Plot! were established in the spring of 1997 at the Highmore, SD research farm and 
harvested one time (with the exoc:ption of CC-OF which was harvested twice) on 2 1  August 
1997 
Establishment method Broadl,nf: 
Ai&.lfa Oats �f Grass 
weedst 
lb/acre 
CS-NWC 477 1599 2197 
CS-HW 1223 3 
CC-OG 4 1 1  2491 186 441 
CC-OF 1396 2076 145 249 
CC-P6 1253 183 153 0 
CC-PIO 774 494 40 0 
CS-P 1297 26 0 
CC·PP6 1373 0 1216 9 
CC-PPIO 1446 238 155 0 
CC-PPB6 1358 0 404 17 
CC-PPBlO 1363 1 1 1  272 5 1  
CS-PPB 1389 858 75 
CS·E 1 160 845 0 
CC-R6 1373 0 1 19 0 
CC-RIO ,660 148 52 0 
LSD O OS 605 S IS  763 597 
t Broadleaf weeds consisted mainly of rc:droot piS\'"ml, kochia, and wild buckwheat 
t Grass weeds consisted mainly of foX1ail 
Total 
4273 
1227 
3530 
3866 
1589 
1307 
1323 
2599 
2438 
1778 
[796 
2321 
2004 
1492 
1860 
980 
• Alfalfa c oats • Broad leaf weeds • Grass weeds 
4500 
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1 2100 
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Establlehment Method 
Fig. 1 .  Effect of alfalfa establishment method on yield of alfalfa, oats, broadleaf weeds, 
and grass weeds. See Table 1 for a description of treatment abbreviations. 
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FERTILIZER AND SOIL TEST EFFECTS ON SOYBEAN YIELD, HIGHMORE, SD 
Jim Gerwing, Ron Gelderman, Anthony Bly, and Mike Volek 
ll{[ltODUCU!»-
Soil testing research has shown that knowledge of soil test levels can improve the 
profitability of fertilizer use. Profits increase if more fertilizer is used when soil test levels are low 
and less or no fertilizer is used when test levels are high. Frequently, however, the major nutrients 
(N P K) and sometimes zinc and sulfur are applied without a cw-rent soil test. This experiment was 
initiated to demonstrate the effects of applying phosphorus, potassium, zinc and sulfur regardless 
of soil test. The intent is to continue the experiment on the same location at the Higlunore 
experiment station for a number of years. The planned rotation is soybean and wheat. The objective 
is to demonstrate soil testings' ability to predict crop response to fertilizer. 
The experiment was established on a Glenham loam soil series on the Higlunore Experim.ent 
Station in 1997. Glenham soils are deep, well drained soils formed in friable glacial till. Fertilizer 
treatments consist of a check where no fertilizer was applied, 50 lb/a nitrogen 
( 46-0-0) and 50 lb/a nitrogen plus either 35 lb phosphorous (0-46-0), 50 lb/a potassium (0-0-60), 25 
lb sulfur (90% elemental S) or 5 lb Zn/a (ZnS04 - 35%). All fertiHzer treatments were broadcast 
by hand into the previous crop (wheat) stubble on May 29 and incorporated with a chisel plow. 
Innoculated soybeans were drilled in 10 inch rows on June 1 1 . 
Plot size was 25 feet by 50 feet. Each treatment was replicated four times in a randomized 
complete block design. Yields were measured with a small plot combine. 
R,ESULTitAND D1l CUSSLON 
Soil analysis on samples taken at fertilization are listed in Table 1 .  Sulfur and potassium soil 
tests were very high and no recommendation would have been made for these nutrients. Phosphorus 
soil test level ( 1 1 ppm) was on. the high end of the medium range and no phosphorus would have 
been recomrnended for a soybean yield goal of 40 bu/a. The zinc soil test "'-m high. No zinc would 
be recommended for soybeans. The two foot nitrate soil test was 60 lb/a. Nitrogen fertilizer is not 
usually recommended for soybeans. On these plots, however, 50 lb/a nitrogen was applied at 
planting to all plots except the treatment which received no fertilizer. This was done to test if 
nitrogen fertiliz.ation of soybeans would result in a yield increase. 
Observations at early bloom showed some nitrogen deficiency (shorter, lighter green color) 
in plots not receiving nitrogen fertilizer. This visual difference disappeared later in the season and 
no treatment effects were apparent. 
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Good growing· conditions and adequate moisture resulted in yields averaging 45 bu/a across 
all treatments (Table 2). None of the treatments, however, resulted in significant yield increases. 
Even the darker green color and increases in early growth caused by nitrogen fertilizer early in the 
season did not result in a yield increase. The results are consistent with past experience and 
experiments with fertilizer applications on high testing soils. 
These plots will be rotated to spring wheat in 1 998. With the exception of nitrogen the same 
fertilizer treatments will be applied. The nitrogen rate will be detennined by the two foot nitrate soil 
test. 
Table I. Soil Test Levels1, Fertilizer Demonstration. Highmore, 1 997 
Nitrate Nitrogen, lb/a 2 ft: 
Sulfate Sulfur, lb/a 2 ft: 
Olsen P, ppm: 
Potassiwn, ppm: 
Zinc, ppm: 
Organic Matter %: 
pH: 
Salts, mmho/cm: 
I Sampled 5/29197 
1 0 - 6" 
) 6 - 24" 
60 ( 16 top2 and 44 sub. 3) 
76 (40 top and 36 sub } 
1 l 
419  
0.93 
3 4  
6.6 
.40 
Table 2 Soybean Grain Yield, Fertilizer Demonstration, Highmore. 1 997 
Fertilizer Treatment Soybean Yield 
lb/a bu/a 
0 47 
SO N 46 
50 N + J 5 phosphorus 45 
50 N + 50 potassium 46 
SO N + 25 sulfur 48 
50 N + 5 zinc 46 
Pr. > F 0 22 
CV % 3 .4 
Sig. 0 5 NS 
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WEED CONTROL 
L. Wrage, D. Deneke� D. Vos, S. Wagner, and B. Stahl 
The experiment station provides a strategic location for several weed control field evaluation 
and demonstration trials. The plots provide data used in the statewide weed control extension 
program. They 11n: also used for field tours. 
The station location has been the primary site for evaluating downy brome (cheatgrass) 
control in winter wheat. A block is devoted to maintaining the weed infestation and provides the 
winter wheat crop for comparing herbicides, including experimental products. Data are reported as 
part of the following tables. 
No-till evaluations were continued in 1997. The tests provide comparative performance data 
for herbicides in com and sorghwn. Data are reported in the following tables. 
The location is also used to evaluate herbicide carryover from experimental herbicides. 
These data are an important part of the evaluation program for potential commercial products and 
become a part of the data base and to define label restrictions. 
" 
The contribution of station personnel in plot area preparation and maintenance is 
acknowledged. 
Table 1 .  No-Tm Com Demonstration 
2. Safflower Demonstration 
3. Soybean Crop Tolerance and Rotation.al Crop Safety 
4. Rotational Crop lnfonnation Following Peak in Wheat 
5. Recrop after Winter Wheat Herbicides 
6. Weed Control in Sorghum 
7. Broadleaf Weed Control in Sorghwn 
8. No· Till Sorghum Demonstration 
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Table 1 .  No-Till Corn Demonstration 
RCB; 3 reps 
Planting Date: 5/1 9/97 
PRE: 5/1 9/97 
POST: 6/1 0/97 
Grft = Green foxtail 
Bdlf = Aedroot pigweed 
COMMENTS: Grass competition effect very significant. Excellent control with several preemergence 
or postemergence treatments. 
Trea!ment 
Check 
PRl;EMERGENCE 
Atrazine + Dual II 
Atrazine + Microtech 
Atrazine + Frontier 
Atrazine + TopNotch 
Atrazine + Harness 
Atrazine + Axiom 
l!f!EEMEBiEtiCE I l!{.}SIEIIIJEBGEtj,E 
Prowl&Marksman 
Rate/A 
1 .  1 lb+ 2. 75 pt 
1 .1 lb+ 3.25 qt 
1 .1 lb+ 1 Qt 
1 . 1  lb+6 pt 
1 . 1 lb+ 2. 75 pt 
1 . 1  lb + 20 oz 
2 . 1  pt&2.5 pt 
Extrazine ll&Accent + COC + 28% N 2.2 lb&.67 oz + 1  qt+4 qt 
Gramoxone Extra + X-77& 1 .6 pt + .5%& 
Prowl + Accent + Beacon + 2.75 pt+.33 oz+.38 oz+ 
COC + 28 %  N 1 qt + 4  qt 
Gramoxone Extra + X-77& t .6 pt+.5%& 
Marksman 3.5 pt 
Roundup Ultra + AMS& 1 pt+ 8.5 lb/100 gal& 
Accent + Beacon + COC + 28% N .33 oz+.38 oz + 1  qt +4 qt 
Roundup Ultra + AMS& 1 pt +8.5 lb/100 gal& 
Basis Gold + COC + 28% N 1 4  oz + 1 % + 2 qt 
Roundup Ultra + AMS& 1 pt+8.5 lb/100 gal& 
2,4-0 ester + Banvel + atrazine 1 pt + .5 pt+.56 lb 
Ramrod&Buctril/ Atrazine 4 qt&2 pt 
Ramrod&Shotgun 4 qt&3 pt 
LSD f.05) 
% Grft % Bdlf 
Bll l9.Z lli l 11!2 
0 0 
90 97 
87 98 
87 98 
96 99 
89 99 
89 97 
76 99 
96 99 
00 94 
62 98 
77 96 
81 97 
45 97 
46 98 
64 99 
1 2 
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Table 2. Safflower Demonstration 
RCS; 3 reps Precipitation: 
Planting Date: 5/1 9/97 
PPI/PRE: 5/1 9/97 
POST: 7/3/97 
PPI/PRE 1 st week 0.55 inches 
VCRR = Visual Crop Response Rating 
(0 = no injury; 100 = complete kill) 
Grft = Green foxtail 
2nd week 1 .05 inches 
COMMENTS: Purpose to evaluate weed control and crop tolerance to herbicides. Significant stunting 
observed with Frontier and high rate of Pinnacle. Yield response for foxtail control. 
% VCRR % Grtt Yield 
T!Htroea+ BateLA e£1t9Z il] -'91 !twA 
Check 0 0 1 1 37 
eBEPI..ANI INCQBPQBAIED 
Treflan 1 qt 0 98 1 769 
Sonalan 3 pt 0 99 1 820 
&l:IALI.QW eBEPI.ANI ni,aaeOBAIED 
Frontier 6L 2 pt 35 85 1 243 
Dual II 2.5 pt 0 93 1 781  
P8EEMERGENCE 
Dual II 2.5 pt 0 98 1 866 
PQSTEMERGENCE 
Poast Plus+ COC 1 pt+ 1 qt 0 76 1021 
Pinnacle + X· 77 .25 oz+.25% 1 8  92 1 262 
Pinnacle + X· 77 .5 oz+.25% 27 95 1 1 78 
LSD (.05) 1 0  .I- 203 
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Table 3. Soybean Crop Tolerance and Rotational Crop Safety 
RCB; 3 reps 
POST: 6/21/96 
week 0.80 inches 
VCAR = Visual Crop Response Rating 
(0 = no injury; 100 = complete killl 
Precipitation: 1st week O. 1 7 inches 
2nd 
COMMENTS: Purpose to evaluate carryover tom herbicide treatments. Dry conditions ·· no stunting observed; slow earlv·season growth. 
Slight stunting noted for several treatments; canola was highly sensitive to herbicides. Other crops were not significantly affected 
by labeled rates. 
% VCRR % VCRR % VCAR % VCRR % VCRR % VCRR 
Soybean Soybean Yield Sunflower S. Wheat P. Millet Cano la 
IcH1m§D1 Rate/A 7lZl'J.§ Zl22lfUi .b.u.lA Blll9.Z lllll9.Z £Ull9.Z allt9.Z 
Check · Weed Free ---- 0 0 1 5  0 0 0 0 
PO&TEMEBGEN,E 
Raptor + X-77 + 28% N 4 oz + . 25 % + 1 qt 0 0 1 4  0 0 5 3 
Aaptor + X-77 +28% N 5 oz+ .25% + 1 qt 0 0 1 4  7 0 1 0  35 
Raptor + X-77 + 28% N 8 oz+ .25% + 1 qt 0 0 1 1  1 0  1 3  1 2  72 
Raptor + X-77 + 28% N 1 6 oz + . 2 5 % + 1 qt 0 0 1 4  52 38 1 8  82 
Pursuit 2L + X-77 + 28% N 4 oz+.25% + 1  qt 0 0 1 3  1 0  0 0 90 
Pursuit 2L+X-77 + 28% N 8 oz + .  25 % + 1 qt 0 0 14 62 27 3 96 
LSO (.05) n 0 4 1 8  14 1 0  1 1  
N 
Ol 
Table 4. Rotational Crop Information Following Peak in Wheat 
RCB; 3 reps 
POST: 6/6/96 
VCRR z Vlauel Crop Reaponee Rating 
(O =no injury: 100•complete kill} 
Precipitation: 1st "�ek 
2nd week 
0.30 inches 
0.70 inches 
COMMENTS: No differential crop response noted in 1 996. Visual reaponse to rotational crops 
recorded in 1 997. No tignificant carryover re1ponse noted for anv 
treatments. 
D·a.aun,m 
Check 
WJEMEBGEMCE 
Peak + X-77 
Peak + X·77 
Peak +X-77 
Peak +X-77 
Peek +X-77 
Ally+X-77 
LSD {.os, 
.25 oz+.25% 
.38 oz+.25% 
.6 oz+ .26% 
.75 oz+ .26% 
1 oz+.25% 
.1 oz+.25% 
% VCFIR 
&t1f:!fl£lW!ltt: 
0 
1 3  
1 0  
5 
8 
1 3  
1 7  
1 9  
% VCRA % VCRR % VCAR 
So�MOIJ �;Ftci�fa �ll!l:1':tlQ 
0 0 0 
0 0 0 
0 3 8 
0 0 3 
0 0 7 
7 3 7 
8 7 1 5  
7 10  1 5  
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Table 5. Recrop after Winter Wheat Herbicides 
RCB; 2 reps 
Variety: Seward 
Planting Date: 9/22/95 
POST: 5/1 3/96 
Precipitation: 1st week 0.95 inches 
2nd week 1 • 1 5 inches 
Soil: Clay loam; 3.3% OM; 6.4 pH 
COMMENTS: 
year after X and 2X 
crop; similar to 1996 
TI'tHJtm!!t"U 
Check 
PQ§IEMEBGEtilCE 
Ally + 2,4·D ester + X-77 
Ally + 2,4·0 ester+ X-77 
Amber + 2,4-0 ester + X-77 
Amber + 2,4-0 ester +  X· 77 
Finesse + 2,4·D ester + X· 77 
Finesse + 2,4-0 ester + X-77 
Peak + 2,4-0 ester +  X· 71 
Peak + 2,4-0 ester + X-77 
LSD (.05) 
Purpose to evaluate carryover response to crops planted the following 
herbicides in winter wheat. No significant carryover noted on any 
data. Soil pH of 6.4 may explain the greater than expected tolerance. 
Millet Canola Soybean Sunflower Com 
% VCRR % VCRR % VCRR % VCRR % VCRR 
Be:retA n2s:a197 Z,2S/9J 2i21itlZ 112511:1 Z :Zl2S!JU 
0 0 0 0 0 
. 1  oz+.5 pt+.25% 0 5 5 0 0 
.2 oz+ .5 pt+ .25% 1 0  5 0 0 5 
. 3  oz + .5 pt+ .25% 0 0 1 0  5 1 0  
.6 oz +.5 pt + .25% 0 10  1 0  1 0  1 0  
.3 oz + .5 pt+.25% 0 5 0 0 5 
.6 oz + .5 pt+.25% 5 1 5  0 0 5 
.5 oz + .5 pt+.25% 0 0 5 0 0 
1 oz +.5  pt + .25% 10  0 10  1 5  5 
:5 1 6  E3 8 1 1  
28 
Table 6. Weed Control In Sorghum 
RCB; 3 reps 
PPI/PRE: 6/1 9/97 
P.re-cipitation: 1st week 0.55 inches 
VCRA • Visual Crop Response Reting 
(0 = no injury; 100 =-complete kill) 
Grft » Green foxtail 
COMMENTS: Very good control. Extreme grau competition. 
Tra1 rm [n t 
Check 
PREPLA:NT INCQBPORAfiQ: 
Bicep U Magnum 
Guardsmen 
Lariat 
ellEE'MEBGWQE 
Bicep II Magnum 
Guardsman 
Lariat 
LSD (.05) 
4.65 pt 
4 pt 
3.75 qt 
3.2 pt 
3.5 pt 
3 qt 
2nd week 1 .05 inches 
% VCRR % Grft Yii,1q 
iuu91· alllS.Z W,uA. 
0 0 9 
0 85 66 
0 83 72 
0 84 78 
0 93 87 
0 97 86 
0 96 83 
0 3 1 1  
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Table 7. Broadleaf Weed Control in Sorghum 
RCS; 3 reps 
POST: 7/3/97 
VCRR = Visual Crop Response Rating 
(0 = no injury; 100 = complete kill) 
Gm= Green foxtail 
Bdlt = Redroot pigweed 
COMMENTS: No-till milo eetabHshed in wheat stubble. Dual applied preemergence over ell 
treatments. Very good broadleaf control; adequate foxtail control with combination treatments. 
% VCRR % Grft % Bdlf Yield 
Ictatment npu,1A Sf� li_Z aLJLaz aL.1£9.Z � 
Check 0 76 41 47 
!QS'l'EMEBiEIICE 
Peak+COC 1 oz + 2  pt 0 88 93 57 
Peak + COC .75 oz+2 pt 0 83 89 53 
Peak + atrazlne + COC .5 oz+.8 lb+2 pt 0 89 96 58 
Peak + Banvel + X· 77 .5 oz+4 oz+.25% 8 87 96 5t  
Buctril/ Atrazine 2 pt 0 92 96 58 
LSD (.05) 1 1  1 0  35 25 
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Table 8. No-Till Sorghum Demonstration 
RCB; 3 reps 
Planting Date: 5/1 9/97 
PRE: 5/1 9/97 
EPOST: 6/10/97 
POST: 7 /3/97 
VCRR = Visual Crop Response Rating 
{O = no injury; 100 = complete kill) 
Grft = Green foxtail 
Precipitation: 1st week 0.55 inches 
2nd week 1 .05 inches 
COMMENTS: No-till milo in wheat stubble. Yield reflected grass control. Significant 2,4-0 injury with 
late post ( 1 2  inch) application. Ramrod treatments were less effective than other 
preemergence applications in this test. 
% VCRR 
Treatment Rn:t,(A 
Check 
fBEEMrE:R.GEMCi • ES! B�X e.o.sJJEMi;B§ENCE 
Duel ll&Buctril + etrazine 2.5 pt& 1 . 5  pt+ .56 lb 
Dual ll&atrazine + COC 2.5 pt& 1 . 1  lb + 1  qt 
Dual ll&atrazine +Tough + COC 2.5 pt&.56 lb + 1 pt+ 1 qt 
Dual 11&8anvel + atrezine 2.5 pt&.5 pt+.66 lb 
M�EBHl'!l�..6.J?2ST'EMEBSi.lfi�i 
Oual 11&2.4-D amine 2.5 pt&1 pt 
Dual ll&AUy + 2,4-D ester 2.5 pt&.05 oz + .5 pt 
P!EliEM:EBGENOE 
Dual II + atrazine 2.5 pt + 1 . 1  lb 
Lasso + atrazine 3 qt + 1 . 1  lb 
Frontier 6L + atrazine 1 qt + 1 . 1  lb 
Gramoxone Extra + X-77 + 1 .6 pt + .5 % + 
Ramrod + atrazine 4 qt + 1 . 1  lb 
PBEEM E.ftGINC£ & iAIRL V !POiIEMEBG:EN� 
Gramoxone Extra +X-77 + 1 .6 pt + .5 % + 
Remrod&Shotgun 4 qt&2 pt 
Gramoxone Extra + X-77& 1 .6 pt + .5%& 
atrazine + COC 1 .4 lb+ 1 qt 
!BEEMEBGEMCE I eQ&IEMEBGEMCE 
Roundup + AMS + Ramrod& 1 pt + 1 7  lb/100 gal + 4 qt& 
Peak +COC .75 oz + 1 qt 
Roundup + AMS + Ramrod& 1 pt+ 1 7  lb/100 gal +4 qt& 
Permit + X· 77 .67 oz + .25% 
LSD (.05) 
!i':]t,.7 
0 
0 
0 
0 
1 0  
35 
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0 
0 
0 
0 
a 
0 
1 3  
1 2  
1 5  
% Grft Yield 
llUil. l:wLA 
0 2 
97 59 
96 68 
97 57 
94 68 
93 38 
86 48 
97 60 
83 55 
90 60 
71 38 
58 38 
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42 7 
� 1 4  
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FIELD EVALUATION OF WOODY PLANT MATERIALS 
Russell J. Haas - Plant Materials Specialist - USDA/ ARS 
OBJECTIVES 
1 .  Assemble and evaluate the adaptation and performance of selected woody plant materials for 
field and fannstead windbreaks, wildlife and streambank and lakeshore plantings in the 
Northern Great Plains. 
2. Select and cooperatively release, superior cultivars for increase by commercial nurseries. 
ACTIVITIES IN 1991 
144 accessions of93 species are currently under evaluation. 
May 5 - Three accessions of three species were added and spring survival and animal injury were 
noted. 
September 22 - Each surviving plant of accessions planted in 1973, 1 978, 1983, 1988, 1991, 1993, 
1995, 1996, and 1997, was measured for crown spread and plant height; and rated for disease and 
insect damage, drought and cold tolerance, fruit production, survival and vigor. Photographs were 
taken to document performance, noted plot locations available for future plantings and replacement 
stakes needed and performed minor pruning. Also rogued volunteer seedlings of "tree weeds" such 
as mulberry, chokecherry, green ash etc. out of rows in shrub block. 
• Based on superior performance in field evaluation and field plantings, ND· 1 1 34 plum, 908041 
false indigo and 9035212 false indigo and 90352 12 sandbar willow have been selected as the next 
varieties to be cooperatively released. 
• 'Regal' Russian almond was released in cooperation with the North Dakota; South Dakota and 
Minnesota Agricultural Experiment Stations in 1997. 
"' Data is currently being sununarized and a release notice developed for the release ofND-83 late 
lilac (proposed name - China Pink) to be released in 1998. 
SUMMARY OF ACCOMPLISHMENTS 
Based on observations and data collected at this site, the released cultivars in the following table are 
recommended for use in South Dakota. Numbered experimental selections will be placed in field 
plantings for further evaluation when planting stock becomes available. 
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'Cardan' green ash 
'Centennial' cotoneaster 
'Sakakawea' silver buffaloben:y 
'Indigo1 silky dogwood 
ND- 1 134 plum 
ND-3902 sandbar wilJow 
ND-1 879 honeylocust 
ND-83 late lilac 
'Strearnco' purple osier willow 
9058862 tamarack 
ND-170 cotoneaster 
'Bighorn' skunkbush sumac 
14272 hybrid poplar 
9069081 littleleaf linden 
'Oahe' hackberry 
'Scarlet' mongolian cherry 
'McDermand' ussurian pear 
Regal Russian almond 
ND-21  nannyberry 
9047238 seabuckthom 
900804 l false indigo 
ND-1863 honeylocust 
'Freedom' blue leaf honeysuckle 
'Meadowlark' forsythia 
'Midwest' manchurian crabapple 
323957 chokeberry 
ND-2103 highbush cranberry 
9063130 river birch 
This field evaluation planting was established in 1978. Data from this planting has been used to 
document the cooperative release of the cultivars listed below. These are currently in lii.U'j.l" scale 
production and used in conservation and wildlife plantings in the Northern Great Plains. Several 
more releases are anticipated in the near future. Data has also assisted nurserymen and plant 
researchers from several agencies detennine the range of adaptation and perfonnance of many other 
cultivars. 
'Cardan' �n ash 
1Sakakawea1 silver buffaloberry 
'Centennial' cotoneaster 
'Homestead' Arnold hawthorn 
'Midwest' manchurian crabapple 
10ahe' hackberry 
'Scarlet' mongolian cherry 
'McDermand' ussurian pear 
'Regar Russian almond 
'Sakakawea s. buffaloberry 
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